Initial evaluation of non-contrast-enhanced magnetic resonance angiography in patients with peripheral arterial occlusive disease at 7 T.
The aim of this study was to achieve initial experience with non-contrast-enhanced (ne) magnetic resonance angiography (MRA) of the lower leg arteries in patients with peripheral arterial occlusive disease (PAOD) at 7 T. Seven patients with PAOD were examined on a 7-T whole-body magnetic resonance system. A custom-built 16-channel transmit/receive coil and a manually positionable AngioSURF table were used for multistation imaging. For ne-MRA, an axial T1-weighted Turbo-fast low angle shot sequence (repetition time, 700 milliseconds; echo time, 3.84 milliseconds; bandwidth, 930 Hz/pixel; voxel volume, 1 × 1 × 2 mm; matrix, 384 × 288) with phonocardiogram gating was acquired at 7 T. Acquisition time of an entire angiogram covering the vasculature from pelvis to feet amounted to approximately 30 minutes, depending on the patient's heart frequency. All patients underwent a contrast-enhanced MRA (ce-MRA) at 1.5 T as standard of reference. The presence of stenosis and occlusions was evaluated segment based and compared for both MRA techniques. The degree of stenosis was defined as low grade (<50%), high grade (50%-99%), and occlusion (100%). High-grade stenosis and occlusion were considered to be hemodynamically significant stenosis. The 7-T ne-MRA enabled a homogenous, hyperintense artery signal and nearly total venous suppression with accurate delineation of arterial anatomy both proximal and distal to stenotic disease. A total of 154 artery segments were depicted with ce-MRA at 1.5 T. At 7 T, only 124 segments (80.5%) were displayed and involved for analysis, as the iliacal region was displayed incompletely in 4 patients because of the fact that the fixed coil diameter was too small to contain the lower abdomen and pelvis of these patients. In comparison with ce-MRA at 1.5 T as the reference standard, there was total agreement regarding the characterization of an artery segment as being normal or having any kind of stenosis. Of the 124 included segments, 28 segments (23%) had hemodynamically significant stenosis evaluated with 7-T ne-MRA and 26 segments (21%) assessed with 1.5-T ce-MRA. The sensitivity and specificity values of 7-T ne-MRA for detecting segments with hemodynamically significant stenosis were 93% and 98%, respectively. Non-contrast-enhanced MRA by means of T1-weighted Turbo-fast low angle shot imaging at 7 T in patients with PAOD is feasible and allowed for good visualization of stenosis and occlusions in all analyzed artery segments in this small patient group. However, this study also shows the challenges of ultrahigh-field body imaging, and more experience is required to determine the impact of 7-T ne-MRA in clinical practice.